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PUBLIC HEALTH REPORTS. 



MEASURES TO PREVENT THE INTRODUCTION AND SPREAD OE PLAGUE. 

[Prepared in the Bureau of Public Health and Marine-Hospital Service by direction 

of the Surgeon-General.] 

The advance of plague throughout the world during the past four- 
teen years is noteworth\'. The present pandemic may be said to have 
started in the year 1894, when the disease was limited practically to 
China. Although modern knowledge of the disease and the methods 
of preventing its spread when once introduced into a community have 
enabled the authorities of most countries to hold it within reasonable 
check and prevent widespread mortality, still its geographical prog- 
ress is worthy of most serious attention. 

Statistical studies show that within six years after the revival in 
1894 of plague the disease had reached every continent. Confined 
during the first two years to China, it extended, in 1896, to India, 
Japan, and Asiatic Turkey, cases being also reported in Russia. To 
these countries it remained confined until 1898, when Africa was 
invaded, Madagascar and Mauritius being the points of attack. In 
1899, Arabia, Persia, and the Straits Settlements were added to the 
list in Asia. The same year an extension in Africa took place and 
British South Africa, Egypt, the French Ivory Coast, Portuguese 
East Africa, and the Island of Reunion became plague territory. In 
Europe, in 1899, Russia, Austria, and Portugal were also invaded; 
Hawaii and Mew Caledonia suffered their initial attack and the exten- 
sion of plague to America, the same year, was signalized by outbreaks 
in Argentina, Brazil, and Paraguay. Lodged in the year 1900 in 
Asia, Africa, Europe, Oceania, North and South America, the further 
extension of the disease became largely a matter of intracontinental 
diffusion. 

The statistics of plague throughout the world from 1894 to the end 
of the calendar year 1907, show that, in addition to laboratory cases 
and cases confined to the shipping, the following countries had lodged 
the disease: 

In Asia: China, India, Japan, Asiatic Turkey, Asiatic Russia, Ara- 
bia, Persia, the Straits Settlements, Persian Koordistan, Chinese 
Toorkistan, Siam, and French Indo-China. In Africa: Madagascar, 
Mauritius, British South Africa, Egypt, the French Ivory Coast, Por- 
tuguese East Africa, the Island of Reunion, German East Africa, Zan- 
zibar, Algeria, British East Africa, Liberia, and Tunis. In Europe: 
Russia, Austria, Portugal, Germany, Great Britain, Italy, Turkey, 
and France. In Oceania: Hawaii, New Caledonia, New Zealand, the 
Philippine Islands, and Sumatra: In North America: The United 
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States (States of California and Washington), Mexico, and Panama. 
In South America: Argentina, Brazil, Paraguay, Chile, Peru, Trinidad, 
and Uruguay. 

During the present year, 1908, Ecuador and Venezuela, in South 
America, and the British Gold Coast, in Africa, have been added to 
the list of countries invaded by plague. 

In India, where plague made its appearance in 1§96, causing about 
3,000 deaths, it has, with unimportant remissions, increased in the 
extent of territory invaded and in its mortality until last year (1907) 
the returns for all India gave approximately 1,400,000 cases, with 
1,200,000 deaths. 

Although in a few of the above-named countries the disease made 
its appearance with only a few cases and was suppressed, still it will 
be seen by the above statement that, while in 1894 and 1895 there was 
but one country infected, up to the present time 51 countries have 
been infected. 

It is evident that the greatest care is now demanded of every coun- 
try whether or not at present afflicted with plague to be watchful and 
to adopt necessary measures to prevent its effecting a lodgment or 
further lodgment within its boundaries. 

PREVENTIVE MEASURES. 

Measures to prevent the introduction and spread of plague may be 
naturally divided into two headings, the first being the prevention of 
the entrance of the disease into communities liable to its introduction 
through means of commercial intercourse; and secondly, the treat- 
ment of cities or communities in which the disease has already made 
its appearance. 

Two methods of introduction of plague into communities may be 
considered. In the first place*, the arrival in a community of per- 
sons suffering with plague, or in the incubative stage of the disease; 
second, the introduction of the disease through the instrumentality of 
rats or other rodents, which are reagents of plague. 

PRECAUTIONS AGAINST PLAGUE IN PERSONS. 

As regards human beings, the matter is one resolving itself into 
measures of quarantine observance. In the case of vessels bringing 
passengers or crew from localities in which plague is known or sus- 
pected to exist, there should be a critical scrutiny of the personnel of 
vessels; temperatures should be taken on arrival, and every effort 
should be made to detect two classes of cases widely different in them- 
selves, but of equal danger from a quarantine point of view, viz, the 
mild, ambulant cases, and cases of the pneumonic type, which fre- 
quently simulate ordinary croupous pneumonia. 

For the detection of mild cases of plague the history of the indi- 
vidual should be carefully looked into. There should be an examina- 
tion made of the glandular regions, the groins, the axillae, and the 
neck, and especially in the case of individuals presenting inguinal 
buboes there should be the closest possible differentiation from vene- 
real infection. For the detection of possible cases of the pneumonic 
type all cases presenting evidences of acute diseases of the respiratory 
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passages should be examined critically. The sputum should be sub- 
jected to microscopic and bacteriological examination, and the reaction 
of the plague bacillus to the staining method of Gram should not be 
overlooked. 

PERSONAL PROPHYLAXIS AGAINST PLAGUE. 

The following statement is made by Charles S. Braddock, jr., M. D., 
of Haddonfield, N. J., late chief medical inspector of the Royal 
Siamese Government, in his "Notes on Bubonic Plague as Seen in 
Siam:" 

Personally in attending (plague) patients I always used plenty of coal oil on my 
shoes and stockings and on my leggings, as it has been shown that this kept the fleas 
away, a fact which was practically demonstrated in Bombay and Calcutta, where 
the coolie employees of the oil companies were found not to contract the disease 
which was raging all around them. The investigators in India found that on the 
death of a rat the infected fleas promptly left the dead rat, and if a noninfected rat 
was placed near them promptly attached themselves to him, and in a few days he 
was infected and died of plague. In the town of Petchaburi I traced the great and 
excessive death rate among the children to the fact that after the rats died the 
infected fleas took up their habitat on the pariah dogs, and, these being petted and 
fed by the children, the children suffered proportionately. As the people are Bud- 
dhist in religion and will not destroy life, my application to have the dogs killed was 
not granted. One of the most effective measures to stop the disease after all disin- 
fection and sanitation was accomplished was to wash all floors and furniture with 
crude coal oil and sprinkle it with a watering pot in large quantities under the houses 
and over the ground in the vicinity. 

PERIOD OF INCUBATION. 

The period of incubation of plague for quarantine purposes should 
be regarded as seven days, and individuals from ports or places where 
plague is known to prevail should be detained for a period to complete 
seven days from last exposure to infection, and should be subjected to 
critical inspection twice a day. 

QUARANTINE MEASURES AGAINST RATS. 

For prevention of the introduction of the disease through the instru- 
mentality of rats on vessels from infected ports there should be a 
simultaneous disinfection of all accessible parts of the vessel by sul- 
phur for the destruction of these rodents, and precautions should be 
taken to prevent the passage of rats from the vessel to the shore. If 
possible, the vessel should not be allowed to approach the docks, but 
handling of cargo should be accomplished by means of lighters, the 
vessels lying at moorings in the stream or open bay beyond reach of 
the shore by rats swimming (one-fourth to one-third of a mile), and a 
water guard should be established around such vessels to accomplish 
the destruction of any rats which may make their escape. All rats 
killed by the fumigation or found dead should be collected, their bodies 
subjected to bacteriological examination, and then burned, and the 
places where dead rats are found should be disinfected with a strong 
germicidal solution or by the liberal application of actuallj 7 boiling 
water. It is to be borne in mind that recent investigations have 
demonstrated that the fleas from plague-infected rats play an important 
r61e in the dissemination of the disease; therefore, not only should rats 



May 29, 1908 722 

be guarded against, but the fleas from rats. Fleas usually leave a 
dead rat as soon as the body becomes cold. 

It is especially important that vessels should be fumigated completely 
when empty for the destruction of rats on board, as the preliminary 
fumigation recommended above may have had the effect of making 
them seek remote parts of the vessel away from the access of the 
sulphur gas. It should be the duty of masters of vessels, agents, and 
consular officers to insure the periodical disinfection of vessels for the 
destruction of rats at intervals not exceeding three months, and this 
should be adopted as a routine practice and carried out with the 
greatest possible attention to details. This is particularly necessary 
with regard to vessels that are bound for or take their departure from 
a plague-infected port. Pending an international agreement for the 
periodical fumigation of vessels for the destruction of rats, a volun- 
tary submission to disinfection, as above indicated, would be of great 
value, not only in limiting the spread of plague, but to the vessel itself, 
which if furnished with a certificate of such disinfection for the kill- 
ing of rats would receive consideration therefor on arrival from a 
plague-infected port. 

PROCEDURES IN CITIES WHERE PLAGUE HAS MADE ITS APPEARANCE. 

A first essential of these procedures is the passage by the proper 
city authorities of special antiplague ordinances regulating garbage 
disposal, and with a view to placing all insanitary dwellings and prem- 
ises in thoroughly sanitary condition. Deposits of garbage and kitchen 
and other household wastes should be removed; the yards, if paved, 
should be placed in good condition; rat runs and burrows should be 
destroyed or filled in, house drains should be repaired and their 
patency assured, and every measure which would prevent the harboring 
of rats or mice should be carefulty followed out. In concreted or 
paved yards or inclosures rat holes should be filled as far as possible 
with broken glass and the external opening filled with cement. Rat 
holes or runs in floors should be filled with broken glass in the same 
way as far as possible, and the orifices covered by tin secured b}' tacks. 

There should be a careful preliminar}' sanitary survey of the entire 
city and all nuisances found should be abated after due notice of the 
provisions of the ordinances mentioned above. Special attention 
should be paid to the sanitary condition of stables, granaries, markets, 
and cellars, where rats are liable to abound. All such places should 
be rendered rat proof by the use of cement or concrete construction 
over their ground areas. The object of this is not only to prevent the 
entrance of rats into dwellings and other places, but to as far as pos- 
sible destroy rat habitations and to cut the animals off from their 
food supplies. Household garbage and the wastes of markets should 
be collected in rat-proof metallic receptacles. A proper and efficient 
system of garbage collection should be inaugurated, and the garbage 
collected should be destroyed by fire or other process, and the estab- 
lishment of garbage dumps accessible to rats and rodents should be 
prohibited. ' Authority should also be accorded by the sanitary ordi- 
nances passed to require the condemnation and destruction of all 
insanitary buildings, and the erection of buildings other than of a 
rat-proof character should be prohibited. 

An active campaign against rats should be inaugurated and an 
endeavor should be made to exterminate the animals by trapping, by 
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poisoning, and by the offer of a money bounty for dead rats. Several 
methods of poisoning suggest themselves. Arsenic, phosphorus paste, 
and the carbonate of baryta should be employed as poisons. In poison- 
ing rats it is frequently necessary to change the nature of the poison 
and the method of displaying it, and more definite information as to 
the trapping of rats will be given in a subsequent portion of this 
article. Apart from the danger of the spread of the infection of 
plague by rats, communities should bear in mind that the destruction 
of the animals is an important measure from an economic standpoint, 
as there has recently been a world-wide awakening to the money 
damage inflicted by rats and mice in their destruction of merchandise 
and diminution of property values. Rat destruction upon an extensive 
scale has been practiced since September 25, 1907, in San Francisco. 
During this time 278,000 rats have been captured, and it is estimated 
that 500,000 rats have been killed by poison. 

MEASURES TO BE TAKEN WITH CASES OF HUMAN PLAGUE. 

A house or dwelling in which plague appeal's should be vacated. 
The house should be disinfected and fumigated, poison spread, and 
trapping instituted to insure ridding the premises of rats, and while 
precautions are taken to exterminate those already existing in the par- 
ticular locality, measures should be taken by rat proofing cellars, base- 
ments, etc., to prevent the further ingress of the rodents. Patients 
actually suffering with plague should be removed to a central rat -proof 
hospital for treatment, and contacts in the same dwelling should be 
held in sanitary surroundings for a time sufficient to cover the period 
of incubation of the disease. It is not proposed to enter into a dis- 
cussion of the efficacy of prophylactic inoculations in this article. The 
procedure has, in some cases, given gratif\ T ing results; in other cases 
the results reported are disappointing. The matter is one worthy of 
careful consideration and investigation. 

This remark applies to inoculation with the prophylactic fluid of 
Haffkine. The antipest serum of Yersin has been demonstrated to have 
prophylactic qualities of a very decided character, but the duration of 
the immunity offered is uncertain. It has further been shown that in 
the treatment of actual cases of plague the antipest serum is of decided 
benefit if used sufficiently early in the disease and in sufficiently large 
doses. This serum is produced by the Institut Pasteur, of Paris, 
France, and the Institut Baeteriologique, of Professor Arloing, of 
Lyon, France. 

TREATMENT OF FOCI HARBORING INFECTED RATS. 

These should be treated in general in the same manner as recom- 
mended above for places the subject of human infection. 

GENERAL CONSIDERATIONS. 

So far as is possible, when plague exists or is suspected, all rats 
should be subjected to a careful laboratory examination to discover 
the existence of plague infection and to estimate its extent. There 
should be a careful inspection by competent observers of all dead 
bodies to avoid errors in diagnosis and intentional suppression of 
plague information, and all bodies in which the history is suspicious 



May 29, 1908 724 

or the appearances suggestive should be subjected to a necropsy. 
Frequent inspections and inquiry into sanitai'j' conditions should be 
made, and for this purpose the city should be divided into districts, 
with a competent medical man in charge of each district and with a 
corps of foremen and laborers under his direction to effect sanitary 
betterments. The minutest care should be exercised in these inspec- 
tions and these operations. Success will attend painstaking efforts; 
failure will be the result of a perfunctory performance of the duty. 

OUTGOING QUARANTINE. 

If the city in which plague makes its appearance is a seaport, there 
should be a careful scrutiny of all outgoing vessels, and vessels prior 
to taking on cargo should be fumigated by sulphur or other methods 
while empty to insure the destruction of rats, and precautions should 
be taken to prevent the ingress of possibly infected rats on board the 
vessel and their transportation to other localities. Rats are great 
travelers. To exclude them, if the vessels lie at wharves, they should 
be breasted or fended off for a distance of at least 6 feet; all lines 
connecting the vessel with wharves should be provided with rat fun- 
nels, and for a distance of at least 2 feet between the shore and the 
opening of the funnels the line should be copiously tarred. Gangways 
connecting vessels with the wharf should be guarded during the day, 
and after night the gangways should be raised a distance of at least 6 
feet from the decking of the wharf. If possible, all wharves should 
be rendered rat proof, or, if this is impracticable, articles of cargo 
attractive to rats should be stored upon the wharf in rat-proof inclo 
sures. Another point worthy of careful consideration, is the collection, 
and, if possible, the destruction, or at least the sterilization, of all rags 
collected in a plague-infected city. It is quite possible that dressings 
used in the treatment of cases of plague may escape destruction, 
which should be a routine measure, and may be gathered by rag 
pickers. Rags also may harbor plague-infected rats and become soiled 
by their discharges or dejecta. 

There is appended hereto an article on the trapping of rats, the 
result of experience and observation in the past few months in San 
Francisco, Cal. 



HOW TO TRAP RAT8. 

By Passed Assistant Surgeon W. C Rucker, San Francisco, Cal. 

The following is a summary of a collection of articles written by the employees of 
the United States Public Health and Marine-Hospital Service engaged in rat catch- 
ing at San Francisco, Cal. These men have demonstrated their knowledge of the 
subject by continuously large catches, and what is detailed here is the result of actual 
experience: 

Bats are to be found where there is an abundant food supply for them. Therefore, 
the best places to trap rats are slaughterhouses, meat markets, chicken houses, in and 
around garbage cans, and places where garbage is usually placed. If the rat is 
deprived of this food supply it will be attracted by the bait in the trap and thus 
enter the trap. 

The large 19-inch French wire-cage trap has given very good results where rats 
are plentiful. It should be made of stiff, heavy wire and well reenforced, as a large, 
strong rat will force his head between the wires of a weak trap and thus escape. 
Before setting, the lever on the trap should be tested to see that it works properly. 



